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TAPE YARN OF POLYESTER/POLYPROPYLENE RESIN BLEND AND CARPET BACKING WOVEN THERE- 
FROM 



Field of the Invention 



This invention relates to tape yams suitable for weaving, comprising a resin blend of polyester and 
s -propylene polymer components, -and carpet backings woven from such'yams. The Invention also relates "to 
a resin blend suitable for manufacture of tape yams and a process for producing the yams. 



Background of the Invention 

Manufacture of tufted carpets normally involves tufting a' primary backing followed by washing, dying 
and- drying the tufted backing and then subjecting the same to a finishing operation. - 

Tufting usually is accomplished by inserting reciprocating needles threaded with* yam through the 
is .primary backing to form tufts or loops of yam. Loopers or hooks, typically working in timed relationship with 
the needles, are located such that the loopers are positioned just above the needle eye when the needles 
are at an extreme point in their stroke through the backing fabric When the needles reach that point, yam 
is picked up from the needles by the loopers and held briefly. Loops or tufts of yam result from passage of 
the needles back through the- primary backing. This process typically is repeated as the loops move away 
2D from the loopers due to advancement of the backing through the needling apparatus. If desired, the loops 
can be cut to form a cut pile; for example by using a looper and knife combination in the tufting process. 
. Alternatively, the loops can remain uncut. 

Primary backings for tufted carpets are typically woven or nonwoven fabrics made of one or more 
natural or synthetic fibers or yams such as jute, polypropylene, polyethylene, polyamides. polyesters and 
25 rayon. Rims of synthetic materials, such as polypropylene, polyethylene and ethylene-propylene 
copolymers, also can be used to form a primary backing. 

The tufts of yam inserted in the tufting process are usually held in place by untwisting of the yams as 
well as shrinkage of the backing, tn the finishing operation, the back side or stitched surface of the backing 
usually is coated with an adhesive, such as a natural or synthetic rubber or resin latex or emulsion or a hot 
jo melt adhesive, to enhance locking or anchoring of tufts to the backing. Use of such adhesives also improves 
dimensional stability of the tufted carpel resulting in more durable carpets of improved skid and slip 
• resistance. The tufted carpet often is further stabilized in the. finishing operation by laminating a secondary 
backing, for example a thermoplastic film or a woven or nonwoven fabric made from polypropylene, 
polyethylene or ethylene-propylene copolymer or natural fibers, such as jute, to the primary backing. The 
35 adhesive used in the finishing operation bonds the primary backing to the .secondary backing. 

Carpet backings woven from polypropylene yams are well known and widely used commercially. An 
example of such a backing is disclosed in U.S. Patent 3.110305 to Rhodes, issued November 19, 1S63. 
which is directed to backings woven from yams of flat rectangular, cross-section of thermoplastic resins, 
including polypropylene, for tufted carpets. Manufacture of such yams and use of the same to rroruitacture 
40 woven carpet backings is disclosed in U.S. 3,503.106. issued March 31. 1970. to Port et al. directed to 
extrusion of thermoplastic resins to form a film-like web, orienting the film by stretching, slitting the oriented 
films into tape or ribbon-like yams, folding the tapes, calendering the folded tapes and then feeding the 
tapes to a loom for weaving. Such flat, rectangular yams are often referred to as tape or ribbon yams. 
For some end uses, backings woven from polypropylene tape, yams have found limited use. In 
45 automotive carpets, woven polypropylene backings have limited utility because molding of the carpet to 
automobile interior surfaces often is conducted above the melting point of polypropylene or at temperatures 
high enough- to cause stretching of polypropylene yams and loss of dimensional stability. Woven poly- 
propylene backings are not favored for use In carpet b'le for similar reasons. When carpet tiles are adhered 
to surfaces using hot melt adhesives, heating to activate such adhesives often is performed at temperatures 
so high enough to cause stretching of the backing yarns such that dimensional stability is sacrificed. 

For automotive carpets, carpet tiles and other carpet structures to be exposed to temperatures above 
the melting point of polypropylene or high enough to cause stretching of polypropylene yams, backings 
woven from other materials are known. However, higher melting materials pose other difficulties. Woven 
polyester backings for automotive carpets and carpet tile have been proposed. Polyester yams can 
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Sh pJSvtene y^s.to lead to duties in ^^SZLm^^ Such 
' I^van-po^ester-carpat backings also aye tt* ^ - riindom 

t^ngs overcome thehign temperature Dotation - jf^JSi experienced with woven 

• ^WaSCS. above « * ^^^^^ 
. woven therefrom wherein clonal stability. h. B h ^^^SSSSm^ is of ft. 

Bonal needling techniques ^^^^.^1^^^ carpet backings for tufted 
Won-to. provide Improved tape yams su.table * ""J^ ™ in ^ on , s to provide such 
c^ets/induding- carpetB.es and automotive ^^^XatmaJn^iilop™!* 
carpet backings- and carpet smicturescontainrng <hBba*ng& ^ 8 process -far 

^Tff to p8reons 

• polyester resin component and a substantially ^' n8 B 2^™ m ^^ Jngm iri.lhe molten, state' 
loL and melt rheology of the » nte J? h ^^^ and' 

■ and of sufficiently low stiffness, abrasion and brrttlenass * J * ^ngt,, stiffness and 
,n which the beneficial properties of the polyester "JjJ^E * »£, n9a dte penetration in 
dimensional stabiKy are retained wh.le M VM* ^ i, carpet 
tutting operaSons also is achieved «mpo ents of the invented yams 
■backings woven from the yarns. The J^^Wn." and facilitate splitting o. the yams 
are incompatible, being present in the tap. ' ^ ^^^a^yester component being of 
"during needling. During process.ng of the rasm into ' *^ y ^- " ^ 1 ^ in ^ ma it Dy the 
imerrnediate Intrinsic viscosity and relatively ow STubstandally uniform a. 
relatively higher melt viscosity, molten propylene P-Jj*-^ be woven by conventional 
thickness and good -fib* strength are ^ n ^^^^ m T^^ stability capable 
techniques into fabrics. ^^'^SX^^^^^^^ tMmM ' 

■ of withstanding higher proem ^^2T2iS5 by needles used in conventional carpet 
of properties. Such ^^^^ZffJ^S^U^ in a variety of carpet structiires 



The Prior Art ' 



^ u tie -P„tpnt No 45S6.602 issued December 3. 1985, is directed to Improved 
As discussed above. U.S. Patent No. ^ reinforcing yams are woven into 

woven polyprooytene backings tor use "JffifiZ^^JL* polypropylene backings 
mB warp. While the patent recognaes f 1 ^^™^ of Enforcing yams 4nto such backings. 

- 1 used to praparetacWng 

^'patents and publics which may beol 

discing vanous-blends of polyester. P™ Wem « 
. are discussed below. Although such fabnftand ^"JJ^J ^ used ln applications, such as 
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temperature processabillty and luftabl&ty by needling are not addressed. 

U.S. 3.579.609. issued May 18. 1971. to Sevenich. Is directed to improving flex resistance of poly- 
{ethylene terephthaJate) films used as packaging and magnetic recording tapes by blending minor amounts 
of'fusibie. heat stable polymers of mono-alpha olefins with the polyethylene terephthaJate). According to 

s the patent. 2^0 weight percent- olefin polymer can be used although there is no advantage to adding more ■ 
" than about 15 weight • percent Polyethylene, polypropylene, polybutylene. poly-4-methyl pentene and 
polytetramethylene oxides are said to be most- effective for improving flexibility in polyethylene tereph- 
thalate). It also is -reported that the improved film appears to consist of elongated globules 0.1-5 microns 
thick by 0.25-6.5 microns wide of polyethylene imbedded in the polyester and trial the reslnsare 

to incompatible. * 

U.S. 3,604.196, issued September 14, 1971. to Prevorsek et al.. is directed to fibers of up to 4 denier 
for use in making apparel fabrics. The fibers are composed of blends of incompatible polymers In which 
one or more polymer species is dispersed In a matrix of another species, specifically disclosed polymer 
blends being 50/25/25 and 40730730 polycapmamide/poly(ethylene terephthalate) /polypropylene. 70/30 

f5 polycaproamide/poly(etnylene terephthaJate). and 35/65 .polycaproarnida'polypropylene.. Yams according to 
■ the patent exhibit irregular crimp and consist of a multitude of fine fibers of varying denier averaging 4 or 
less. The yarns are said to be suitable for stretch-type apparel.- Other disclosed utilities are in draperies, 
upholstery, carpet insulation and linen-like textiles. The fine fibers are produced by subjecting a splittable. 
elongated structure composed of a blend of the incompatible polymers to a rolGng pressure down the 

20 length against one crosswise direction of the elongated structure maintained in semiamorphous state by 
■maintaining temperature below the glass transition temperature of at least one of the blend components, 
and subjecting the semiamorphous structure to a transverse force gradient such as by twisting, flexing, 
rubbing or tearing, to split.the structure longitudinally into fine fibers. 

U.S. 3.705.074 issued December 5. 1972, to Lamb et al., is directed to high bulk, soft yams from 

.25 monofilaments for use in apparel fabrics and discloses longitudinally oriented film or monoRI consisting 
essentially of. and prepared by extruding. 50-90 percent fiber, forming polymer selected from polyamides," 
polyesters and polyolsfins or a mixture thereof and 5-50 percent polyester having a molecular weight too 
low for fiber strength. The low molecular weight polyester component has a reduced .viscosity in metecrasol 
of 0, 1-0.35 -dt/g. 

30 U.S. -3,707,B37. issued January 2. 1973. to Gibbon is directed to a process for flbrillaiing fibrlllatable 
tape at throughputs above 500 leet per minute to produce yams of relatively soft handle, high tenacity, 
good cover, desirable luster and excellent printability having utility in knitting, weaving and tufting. The 
disclosed process, said to be applicable 'to any fibrillatable tape, comprises subjecting a travelling, 
fibrillatable tape under tension of about 0.05-0.2 grams per denier to the action of at least four fluid twisting 
35 means, such as a fluid jet wherein- the direction of twist imparted to the tapB is completely reversed 
between adjacent twisting means; Prior' to twisting; the tape is hot drawn to a draw ratio of about 3.3-4.2 at 
about 80-140* C, then subjected to a temperature of about 120-23Q*C for about 0.01-0.2 seconds, 
preferably to achieve a draw ratio of about 4-5.5. Fibrillafion of tapes by other means, including contacting 
with a grooved roller, passage over a stationary brush or similar shredding means, piercing In a plurality of 
40 points and passing through a zone of high turbulence also is disclosed. 

Preferred tapes in the process of Gibbon are said to comprise polyethylene terephthalate). and blends 
thereof with about 0.1-25 percent by weight' incompatible polymer, based on weight of the polyethylene 
terephthalate). are disclosed. Preferred incompatible polymers are said to be polypropylene and polyethyl- 
' ene with the. former being most preferred. The polypropylene must be finely dispersed throughout the poly- 
«5 (ethylene terephthalate) according to Gibbon, such dispersion being facilitated by use of polyethylene 
• terephthalate) and porypropylene of about equal viscosities. The patent discloses that good dispersion is 
achieved by mixing and extruding at high temperature through a slit die polyethylene terephthalate) having 
intrinsic viscosity of about 0.45-0.75 containing about 05-5 percent polypropylene, by weight of poly- 
. ethylene terephthaJate), having a melt flow rate, according to ASTM D-1238 62T. Condition B or L of about 
. ' 50 8-22, at an extrusion temperature of about 280-300* C via a pack that imposes a shear force of about 60- 
150 reciprocal seconds for about 1-2 seconds. 

Canadian Patent No. 960012! issued December 31, 1974. to Gibbon discloses fibrillating fibrillatable, 
0.002-0.005 Inch thick tapes- of at least 90 weight percent polyethylene terephthalate) that have been drawn 
as described in the above-discussed U.S. patent to Gibbon. Blends of polyethylene terephthalate) with 
55 about 0.5-5 percent polypropylene, by weight of polyethylene terephthalate), wherein the polyethylene 
terephthalate) intrinsic viscosity is about 0.40-0.80 and polypropylene melt flow index, according to ASTM 
D-1238 62T Condition E or Lis about 8*22, and extrusion of such a blend as in the U.S. patent to Gibbon 
are disclosed. Advantages and utility of yams also are as disclosed in the U.S. patent to Gibbon. Blends of 
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ability and tuftability by needling. • * 



Summary of the-lnvention 



■ Briefly the- yams of this Invention are characterized by substantially flat rectangular 
comS* a msinous btend comprising a polyethylene terephtnatete) component havmg Jf*"™" 
ZZtf 1 Xut ^percent by weight of the poly(ethylerie terephthalate component, of a substantially 

polyene terephthalate) comp6nent having Intrinsic-viscosity of, about 07 * «™ 

poiyiemyiBi o percent by weight of the polyethylene 

Sv of tapes: and (d) drawing the tapes lengthwise at a draw ratio of about 4:1 to about 55 1 . . 
*L oroSded according to the present invention are woven carpet bactang fabncs for tufted carpet 

Stile and automotive carpets. The carpet backing -fabrics compnse woven warp and fill yams, at least 
^irrJmorise yams of substantially flat rectangular cross-section compnslng a resinous Wend of 
«ml^SSg ^noy(eX5te re phthaJate, -component having dispersed therein about 17 to 
Stt^W Jme polyene terephtnalate, component of a substanbal.y. crys^Dne 

rlTtSZXF* invention provides a re*n b.end comprise a polyethylene terepMhafce) 
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"component having intrinsic viscosity of about 07 'to about 1.0 dl/g m o<htorophenoi according to ASTM D- 
2857 and about 17 to about 43 percent, by weight ol the polyethylene terephthaiate} component of a 
substantially crystalline propylene polymer component having a melt flow rate of about 2 to about 18 g/10 
minutes according to ASTM D-123B Condition L * 



Detailed Description of the Invention 



In greater detail, the yams of this invention are characterized by substantially flat rectangular cross- 
section of substantially uniform width and thickness along the length of the yam. The yams are composed 
primarily of a polyethylene terephthaiate) component and also contain .a minor amount of a substantially 
crystalline propylene component which is effective to allow the yams to be easily penetrated by tufting 
"needles used in carpet manufacture without excessive splitting and fibrillation and without substantial loss of 
■desirable yarn properties, such as stiffness and dimensional stability, imparted by the polyethylene 
. terephthaiatB) component 

The polyethylene terephthaiate) and propylene polymers are immiscible, as indicated by thermaJ 
analysis showing two discrete melting point peaks. and are believed to be present in the- yams- In the form 
of a matrix or continuous " phase, of me -.poly (amy ier^ 

phase -of the propylene polymer component finely and substantially uniformly distributed therethrough. 

The .polyethylene terephthaiate) component used in preparing the invented yams is an intermediate 
intrinsic viscosity resin of the type commonly used in packaging and liquid container applications. The poly- 
ethylene terephthaiatB) component preferably is a homopoiymer polyethylene tBrephthalate) although poly- 
ethylene terephthalatehJominated copolyesters containing minor amounts of copolymerired acid or. glycol 
components or blends with other polyesters can be utilized provided that the copolyesters or blends exhibit 
suitable intrinsic viscosities and yam properties. The polyethylene terephthaiate) component can be 
prepared by known techniques. Commonly, terephthalic acid or a derivative thereof is esterified or trans- 
esterified by reaction with ethylene glycol. Blends of virgin polyethylene terephthaiate) component with • 
recycled resin from the invented process, e.g. edge trim, or regrind from polyethylene tBrephthalate) liquid 
containers, e.g. soft drink bottles, also can be used. Propylene polymer content of recycled edge trim and 
. intrinsic viscosity losses in the polyethylene terephthaiate) component thereof as wall as in bottle regrind 
resin must be accounted for in selecting the amount of recycle or regrind to be used. 

Suitably, intrinsic viscosity of the polyethylene terephthaiate) component ranges from about 0.7- to 1 
dl/g in o-chlorophenoi. determined, according :to ASTM D-2857. Higher intrinsic viscosity polyethylene 
terephthaiate) resins are more difficult to process by extrusion and extruded films ol such rosins are less 
tractable than films of tower intrinsic viscosity resins such that slitting thereof into tapes is difficult Poly- 
ethylene terephthalates) having intrinsic viscosity below about 0.7 dl/g are not suitable because they 
provide insufficient strength to yams prepared therefrom for carpet backing applications. Further, hydrolysis 
of such resins during processing lowers molecular weight thereof with accompanying processing difficulties 
and losses In final product strength, intrinsic viscosity of the polyethylene terephthaiate) component used in 
preparation of the invented yams can decrease by up to about 0.15 dl/g when processed as In the invented 
process. Preferably, the polyethylene terephthaiate) component from which the invented yams are 
.prepared have intrinsic viscosrtes of about 0.75 to about 035 dl/g in o-chlorophenoi according to ASTM D- 
2857. as the same exhibit deisrable melt processiblilty for film extrusion and "tape manufacture according to 
the present invention, and are of high enough intrinsic viscosity to withstand some loss of molecular weight 
strength during processing such that yams prepared from such resins in combination with effective amounts 
of propylene polymer component exhibit desirable yam properties, including tensile strength and elonga- 
tion. 

Suitable polyethylene terephthalates) are commercially available. Examples include Intermediate intrin- 
sic viscosity grade polyesters available from The Goodyear Tire and Rubber Company under the name 
Cleartuf Polyester. 

The propylene polymer component used in preparing the invented yams is a substantially crystalline 
propylene homopoiymer or copolymer of propylene with minor amounts, e.g., up to about 30 mole %, of 
one of more roporymeruable alpha-olefins such as ethylene, butene-1 and pentene-1. Such propylene 
polymers are commercially available and typically prepared by polymerizing propylene or propylene and 
eomonomer(s) in the presence of heterogeneous catalysts comprising a transition metal hafide component 
e.g., a supported or unsupported titanium chloride composition, and an organometaJIic component, e.g. an 
aluminum alkyl or alkyl aluminum chloride, at elevated temperatures and pressures and often in the 
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about 2 to about 18 gflO minutes. The ™^^'^'j?J?^^^^ ra j u ^siand other conditions employed .n 

• component used J^J^^^ fi,ms I"******™ 

• preparation of yams accordino to this "J^'^Lnrtnti blends. Propylene:polyrner-cornponente 

• -thickness and substantially ^, » hTl" B"* ™ to 
Vo" -of greater mell viscosity, efl.havmg me ^^"JLi films having. a.rough.and, grainy 
" •• dfcperse in the ot the propylene polymer component 

i- being-achieved at about 3.5 to ^ mmutes. — ^ com p rising .poi y (ethylene terephthalate) 

• The invented yams are P^JT ° ^ f "Kunts-suchAat about-17 to-.about 43 percent 
and propylene porymer "J.^^^ eornponent Greater , 

penetrability tor tufting. . *„» a hio ctrflnnth that can be woven.into fabrics ' 

? Preferably, to attain good process^ and^ams the resin blends used 
^ypenetmt^^byneed.es.dunngtu^ 

polymer component is present • • ■ • commonly included in the" 

: •■ Such resin to* ^ . 

individual- resin components Jhereof. Examples inauos * ,u , Drooy | ene polymer components - 
, . Tne invented re^blends^ompr^ 

as described above wherem about 17 to about « > P^ n ™ ™ mng thB rasin components. Melt 
terephtt ^ir P Z5. T^r^X^ i unhorm dispersion of the 

» ing may MM the latter and yieUj ■ nweurt formbtend ^ ^ ^ ^ jn 

According to the invention , £cbss comprising- (a) forming a 

• manufacture ol woven backing fabnes to \ ^•J^^^ ) / com ^ MnX having Intrinsic viscosity of 
molten, intimate mbrture comprising a ^^^SS^^a about if to about 43 percent 

• • about 0.7 to-about 1.0dl/g in trttaop ^"^^Ji^ crystalline propylene polymer 
« by weight of the polyethylene terephthalate) «W"J* of a * u6s ^ * ^ to ^TNI ^238 

• component f^ing a melt flow ^J**°* 2 * £J JJ monBn m Lre through a film 
Condition L such mixture berng substantially free of - water oj "™ » ^ 

. ^ onto achill roll to obtain a quenched film , J su i J^^J^Sd JLt « I.--. 

carpet backing structures, the drawn tapes are ^moonerrts used irrthe Invented process^* 

^The polyethylene **«*t^^J^^ o, the polyene 

combined to form a mixture substantially free of wate ^n oroe ' ^properties. Effects 

terephthalate) component during P^^'^f^^^^SXino procedures and conditions 
is of absorbed water on polygene <7> h **^^ by The Goodyear 

therefor are described in detail in ^Z^TT^SaBi '« vacuum ovens, double cone 
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